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REMARKS 

Die foregoing amendmen 1 se rei ? h\ ^. ec i resp ns th« C 
Action dated August 11, 2009 (the "Office Action"), along with a Request for Continued 
> d a Re for an bxten rime. ^ Jtion is gis charge the R( 

tnd exteu . vk >ii „t a ' > ~ ( 59 

At the time of the Office Action, claims 98, 119-124, 330, 131, 135-136, 141-143, 145- 
148, 150-155, and 158 were pending. In the Office Action, objei oi vere riset oda ms 1 19 
146-148, 150 and 157. Claims 146, 148, and 150 were rejected under 35 U.S.C. §112. Claims 
98, 119-124, 130, 131, 135, 136, 141-143, 145-148, 150-155, and 158 were rejected under 35 
U.S.C. § 103(a). 

In this response, the objected to and rejected claims have been cancelled. New claims 
159 -181 have been added. Due to the number of previously filed claims, no additional claim 
fees are believed to be necessary; however, authorization is given to charge any necessary fees to 
dtpos tccount u> rd , O O 'w C e \ a t peciHcukn d recite 

alternate subject matter. 

I, Objections to Claims, and Rejections tind er 35 U.S .C. §1 12 , second paragraph 

The examiner has objected to claims 146, 148 and 150 for containing the trade name 
TEXAS R ehen ic 1 name New c am * U properly icites this trade 

name and its chemical name. Withdrawal of this objection is therefore appropriate, 
ft- Rejection ander 35 U.S.C. §103(a) 

The claims pending at the time of the last O ffice Action response were rejected as being 
unpatentable under 35 O S.C. §103(3 s, b tsed upon a combination of Myakishev et al. Nauekei 
al, Nazarenko et al, Becker et al, and Holland ei al. Applicant respectfully submits that the 
newly submitted claims arc patentable over the cited art 

In this regard. Applicant notes that the method of Myakishev does not disclose a 
euro Wnat ton of nw labels formed on Uiraci oowbO an<<o In the contrary, the combination of 
two labels is formed in absence of an amplification reaction. The combination of two labels 
breaks on target amplification, and the two labels are on one primer and not on two primers, 

0VO ! <O 7305.0 
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* 'ut^ versa! hairpin energy transfer primer i snda 

common reverse primet have been used in each genotyping reaction In each genotyping 
eac < tv> d feren irgets c respoi i ig to w< different alleles (no nai anc mutated) ) i 
SN.P am a n nc ! e id „ > < v m p dn 1 . r j c a ml ed n > ^ " e es^e a s e 1 : ei 
and one unia belled alkie specific primer and an unlabeled common reverse primer is used. Two 
different labeled universal hairpin energy transfer primers are used for two different 
an i i v > t gets esponding to twt k c i 

simultaneously. 

In Myakishev at page 165, in the paragraph .under the cap >n . siin ? of Assa> 
T<v, it . . ml Oi e h.heic ps > . ,s a t >m- c; .>' m o cacti n s 

opposed to two label primers. Applicant notes that die Office Action appears to confuse two 
labeled sequences of a hairpin primer, which is a single oligonucleotide and contains four 
different nucleotide sequences, with two labeled primers of the method of claim 159. 

At the end of the second paragraph of page 164, Myashivek discloses that the distance 
between the allele specific and reverse primers is not critical and varied from 7 to 15? bp, 
meaning thai there was no difference in amplification or detection of SNP whether the above- 
mentioned distance between the allelic primer and the reverse primer was 7 bp or 15? bp. Allele 
specific primers are not the actual amplification primer that drives the amplification reaction, 
i'h s rc sex r adding a non-1 ge sequence to the target sequence. The amplification 
primers are the universal hairpin energ> transfer primer hp hridizing to she added tail sequence, 
and the reverse primer. The above distance variation of 7 to 1 57 bp is between the allele specific 
primer and the reverse primer and not between the actual amplification primers. The distance 

^ v etwoavti on primers, on the othe r> fr< i i 2 

bp to a maximum 175 to 180 bp, where the length of the allelic primers given in table 1 at page 
164 varies from 18 nucleotides to 23 nucleotides and the tails are 21 nucleotides long. 

m i - Na ok i us efere ki c m _ 1 „ * m g nucleic acids 
give products o: 2 hp more than the primer ummr. fwe hp ss the distance between an anchor 
probe and ! t mobe used in the amplification reaction, and is not the distance between 
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I 3 s eampiinc e difference between the two e $ bp 

(the l< e priii is 720 nudes t < 1 e criptton start s .1 
of other primer is 60? nucleotides away from the transcription start site), as noted in the second 
i h< the second e umn of page 1142 of Nauck 

k <. ! 1 I ' t 11 it- it k 

resulting in no variation in amplification with increase in size of the product. This sluggish 
opening of hairpin primer may be the reason for the disclosed detection limit of 0.4 ng DNA, 
which is not a very high sensitivity, 

Ni %i \ iplifk pr< - ^ 5 i 

24 bp more than primer dimer. These references do not address optimization of the distance to- 
•maximize the result, as the signal generation occurs by energy transfer between a donor moiety 
on one primer and an acceptor moiety on another primer. The requirement of energy transfer 
between donor and acceptor moiety is that the separation of two moieties should be 10-100 
Angstrom, which is a separation of 0-28 bp between two moieties and a separation of 
approximately 0-25 bp between the 3' ends of the two primers in the amplification product. The 
above effect is observed when such primers are used in amplification a reaction. 

Turning now to Nazarenko, this reference teaches the use of labeled primers lor 
v rt r ti* >famp ■> <. s <hl t > 1 , v 1 t — •> 1 h x < renkoteaehc 
etection of nucleic a c acid ampli rimers, lei imers 

donor -acceptor MET moieties and MoT distance of 1 0 - 1 00 Angstrom, different target acids 
like genomic or cDNA or niRNA etc.. Taq DMA polymerase, cycling of denauration and 
annealing steps, labeling of primers with different fiuorophore and/or quenchers including 
internal labeling, different FRET pairs and moieties, semi-nested PGR, and melting of hairpin 
stem etc. These are all general or common elements or steps of nucleic acid amplification and 
fluoresce tee e 5 - 1 generat on 

Nazarenko teaches the use ofonh one labeled primer, and 0 t a be k d primer is an energy 
transfer primer. Each energy transfer primer independently generates a FRET signal is a self- 
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T\ fits v a donor -moiety and an acceptor moiety that are in energy 

i is ; c s s mi a. A signal is tied arget amplification 

through separation of donor w ^> and j i >t i o^ -> staffer. There is no third 
ihe! mok ! is \ f sigi aenerario Where hairpin en*, at er primers are used, 
eac rates cie ent of the other energy trans f c I te v * t £ t 

between the energy transfer primers, and there is no signal generation through an interaction 
between a MET moiety of one energy transfer and a MET moiety of another energy transfer 
primer. 

The Office Action cites to column 16, lines 23 -26 of Nazarenko, where use of a dual 
labeled linear energy transfer primer, and an energy transfer primer of ^amplification has been 
mentioned. Notably, in a linear energy transfer primer scenario, a donor and an acceptor are 
placed on one linear primer and there is energy transfer between the donor and the acceptor 
where the acceptor qnenches v : donor c n s ion n hen there is v targe*, i \ e < -« < \i ye, 
amplification, the linear energy transfer primer gets incorporated into the amplification and a 
signal is measured after separating donor and acceptor from each other and disrupting the energy 
transfer of the unincorporated or unutilized energy transfer primers. Jingyue Ju et ai in Proc. 
Natl. Acad. Sci. USA (1995), vol 92 pages 4347 -435! (entire article panicnlariy last page) and 
Wang, Y et a! in Anal. Chem., (1995), 67, 1 197 -1203 have described use of such a primer in 
DNA sequencing by Sequenasc enzyme or PCR cycle sequencing and in PGR. The authors have 
added sepa < id acceptoi eic ack 

detection. 

fer prm mphfieati e re\ pnn vided and 

labeled with a donor and the blocking oligonucleotide, which is complementary to the reverse 
nnc [i ni'illaknO 1 ^ u 1 v< <. c block ^g 

ohgoe il to " i h w s. e _ is \ <. -> \ un 'here is 

no target amplification. On target amplification the duplex of reverse primer and blocking 
oi goi !c e gnal is measured aft« separat ig 

the donor and acceptor of unincorporated of unutilized duplex energy transfer primer. The 3' end 
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of the blocking oligonucleotide is capped so that it cannot be extended. Hence the blocking 
oligonucleotide cannot be a primer of nucleic acid amplification. Here the blocking 
> t U , v i , pa . v c o m i o 

in the method of present application, the donor and acceptor moieties arc not in one 
primer, rati mc do m i i >v >. accpior is m 1 

and acceptor ire separated from each other when there is no amplification, and on target 
amplification both primers get incorporated into the amplification product so that the two 
moieties ea 1 5 R > s m e;i( sf c ce dc 

it. < i s i i u t k \ 11 s ; . ^ 1 o in 

the piesent method i ^ e i a oj itio pr t v - poo n 'he <gx < ciO (i! <troLk .oil 

The Office Action also cites to column 20, lines 21 6b o! Ni/o \ 
teaches a hairpin primer universal energy transfer primer. Each hairpin universal energy 'transfer 
primer is a single primer and is a singie oligonucleotide with four different nucleotide sequences 
in it. First and third sequences are 6-30 nucleotides long each and carry separately a first and a 
second moiety selected from donor and acceptor moieties and forms the duplex or stem structure 
of the hairpin because of their sequence complementarities. A second nucleotide sequence 3-20 
nucleotides long and a fourth nucleotide sequence 8-40 nucleotides long are single stranded, 
where: the second sequence form a single stranded loop structure and die fourth sequence act as 
the priming sequence of the hairpin energy transfer primer. Ail of these four sequences are joined 
tbrouah ir f o 3' ends i i e tcleo 

third label moiety. 

In u n- \c - i di! v sequence of v\co erent alleles of a 

] v.n p v ^ t: t ci: atx two 1 ~ > \ s sfe mpli g esc t\ 

allelic targets, fhe first hairpin energy transfer amplifies the first allele in association with the 
common unlabeled reverse primer and the second hairpin primer amplify the second allele in 
association with the common unlabeled reverse primer, These two allele specific hairpin energy 
transfer primers are identical except in one base, the allelic base. So there is no labeled third 
oligonucleotide or third label moiety in NaK&renko. 
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hi Figure 6 of Nazarenko. the m uepici ihe u:>c t j h-mrpine^ m\ /a t Ter primer in 
triampiifieation in which one hairpin energy transfer forward primer, an unlabeled reverse primer 
and an unlabeled blocking oligonucleotide which is not a primer, as the 3' end of this 
oligonucleotide is blocked so that polymerase cannot extend this obgonuc leotide. Thus, there is 
no third label, and only one primer is labeled. 

In Figure 7 of Nazarenko there is disc ec dificati 1 vl 

ton d prune is p 1 irner(R) is pre" vhhadoaor 

moiety (D) near 3' end and a blocking oligonucleotide (BL) labeled with an acceptor moiety (A) 
searS'ei < ate modification a: 5 ' end for ligation purpose and with a biotin molecule at 
3' end to block the extension of the blocking oligonucleotide by the polymerase. 

In the Office Action, the above-noted labeled first nucleotide sequence and labeled third 
nucleotide sequence of hairpin energy transfer primer may be mistaken to be a the first labeled 
prime? and third « \ p3 ue leotide as claimed Notably, however, there is an additional 
second labeled oligemic leotide primer in the above claims of the present method. There are three;, 
label moieties in these claims, whereas in Nazarenko et ai there are only two label moieties, The 
Office Action appears to incorrectly assert that the labels of the above first and third sequences 
of the lirsi hairpin energ> transfer primer for amp S ng firs ai ele ai he first .die ec p? -re; < i d 
third ibe d< onui eotidc e above ns of the present method, and the et 1 hairpin 
energs transfer primer for amplifying the second allele the >avmi labelled primer ol the 
p vu l J rt es t home 1 .-* " - ^ m n e i . ^ i N 1 „ » - er • ape \ o the 
» nil t\ e\ m n v>o n' e-enn, _ t it. ^< „ e > ie'ct > Lies; 1 nsou on 
villi a common i ,\o r T the th 

hairpin energ> transiei primers nor there is any energv transfer interaction befw een the labels of 
first and second hairpin energy transfer primers of Nazarenko, In addition, only two label 
moieties fluorescein and DABCYL have been used in all labeled energy transfer primers. There 
is no third label moiety. 'The first and second labeled primers of the above claims of the present 
method are involved in amplifying one target sequence, and in the amplification product there is 
energy transfer interaction between the two label moieties on the First and second primers, In the 
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h c I s t u omod v t '.p^l x. m t.vro ^w ee >eis and three labeled 
oligemic toW\ of which w i ; 'V- i ^ u arc so p a t -> and i!et is eneig} 
transfer between the labels of two primers and a signal is generated from such energy transfer. 

d uck a e rd label are usee for reduc e bat groin ems sionos 
< )'m and not fo < e there 

the present method w ilk respect to Nazarenko. 

Turning to Becker, this reference discloses two unlabeled primers that are used for 
nip vi et ce and a FRE1 1 e do ic end and an 

acceptor at the other end, which are in energy transfer or TRET relation) is nested between the 

^ ( s it r rppe is i nested 

p.uc [en ac imj cation. In cont in the me ^> < n ! 59 - )rimer; orward and 
reverse) of nucleic acid amplification are labeled, one with a donor moiety and the other wlthaii 
acceptor moiety. In addition, there is no energy transfer between the donor and acceptor when 
there is.no target amplification. There cannot be am >. am ' , i - between two primers. On 
target amplification, there is an energy transfer from donor to acceptor and acceptor emission is 
measured. 

In sum, detection of a target nucleic acid by neelesc -icid - ' 
^ensuiw medmd where hs. napes mxie c v is amplified millions k 1 v of times. Beluga 
highly: sensitive method, it has associated problems of non-specific amplification from non- 
^xl itao. n o rv ow s Ji v' j i ^ i J < 1 * 1 d f * > it o< 

failure. Non-specific amplification products and primer dimer are the two major problems of 
nucleic acid amplification. Primer dimcr formation is a major problem when a few target 
sequences are present in a sample. Whenever there are less than 10,000 copies of target nucleic 
acid ww ) , onreat N e aning and prime ( 1 ation keeps 

ere s the copies eta ucleic acid in the amplification re nredi sfurth.e 
It has bee; „ field to z\ old f 'mation of primer dim ' s i the best possible 

prim erpai est possible op imitation of an amplification reaction, it has not 

been possible to avoid primer dimcr formation. Moreover, whenever there is inhibition in the 
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amplification reaction due to inhibitor m the sample or any other reason, primer corner- formation 
increases. 

te solution i |< i c r t d l c « ' h s c 5 t c o xiuctit e vSf v ^ 
of non-specific amplification product and primer dimer has been separation of the specific. 
't>!1i ai o- -o -s ^ no itr <hmtr and 

subsequent detection of the specific precise ! by a signal generation protocol or separation and 
hybridization of a probe specific for the target sequence and a suitable signal generation 
protocol. When a FRET based signal generation is used in combination with nucleic acid 
amplification, no separation is required for nucleic acid detection or quantitation. In this regard, 
rnainh >robe with m o i >iety or mok i l s < lp col has 

been used. For this non-separation base detection an oligonucleotide probe labeled with a 
fluorophore and la quencher at two ends a < > < ^ i ~> *x \ ^ etv e^. >t\ Ins been 

used for signal generation where the fluorophore and the quencher get separated due to 5' 
exonnclea^ 1 rocnolw s . «U • U • - o 1 . ', 1 J eta I 

Proc. Natl. Acad. Set. USA, 88,7276-80, 1991, Lceetal Nucleic Acid Res. 2 !, 3761-66, 1993 
(acknowledged in the specification). There is a problem of sluggish amplification due to slow 
hybridization of the probe and obstruction, by the probe to the polymerase extension which affect 
sensitivity, and moreover the ITuorphore and quencher are at two ends of the probe where 
because of longer distance between the two moieties quenching is not efficient. Furthermore, the 
polymerase ma; displace the probe be v isigni ;gen o edan the pi "> i i hybridize non- 

! no st itio In ercase (Tyagi and 
Kramer. 1996. Nature Biotech. 14, 303 -309 and US patent 5.3 i2J28)(as acknowledged in the 
specification), a hair-pin probe tube led with a fiuorophore and a quencher at two ends of the stem 
< -pin n >e vhich ive i let I o< j > the socv.fi : target seojence 

tl sv >a 3 c e ffuorophoi quencher have bee t t i u a f 
The p oble n of the use hi .v probe s •viugu-sh opening <o she banpir. -won. which affects 
the sensitivity of target detection. In addition, there are problems associated with hybridization of 
a probe. Furthermore, designing a suitable hairpin probe is not always possible. There are 
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methods where ohgonncletides labeled with signaling moieties are li gated resulting in signal 
generation. In audition, there are methods based on use of a primer labelled with one fmorophore 
and a probe labelled with another fluorophore, where a signal is generated from the said two 
mt 'ties < ler and die ? on nucleic acid upl >. nn and probe h>bndi uion 

. i etc : ! e ! . t - \ ^ < 1 e <o-e used and a 

s m ^ o i \ I j ceo ^ ce ee ^ j^o'noi: ' 

i I I to Wipe i ! 1 I d i ee j) and N uuh 

i c shandies effic 5 i 

less sensitivity . There are methods in which a primer suitably labeled with a signaling moiety for 
signal generatioi e n this g< 1 e ! sc s of N 1 Myakishei 
nadditi n Naz iko and Myakis s i 1 et et\s >lifk primers as a la seiei 
primer. Tzanck uses both amplification primers as unlabeled primer and uses two probes each 
labeled separately with a donor or an acceptor. Seeker and Holland, use both amplification 
primei a snsabelc prime anc se sins . robe tbele v h two bels d two ends. 

No method has used two primers of nucleic acid amplification as a labeled primer. 
Notably , there is a major hurdle tor the use of a donor labeled primer and an acceptor labeled 
primer for signal generation to detect a nueleic acid by amplification. The major hurdle is thai 
the two primers i>i an w : v reaction labeled with a donor or an acceptor moiety 
respectively cannot be used in a nueleic acid amplification reaction, as primer dimer termed from 
ucmnrc i te i i k n i i ~ v nrodi 

generates. It Is known that FRET signal is inversely proportional to six power of the distance 
betw een donor and acceptor as a result ! t reduces drastically with increase m distance between 
the donor and acceptor moieties. Moreover, it has been known that it is very difficult or 
impossible to avoid primer dimer formation. Therefore, even a skilled person in the art would not 
th m ^3 e ml it v s. r oi s „ . m ■- 1 1 hd 

P n v \ nai jau uiur. e ts tee i - mo ca - ihe v.swosmes \ 
of the documents cited. Before .nsing two labeled primers for signal generation, one has to find a 
very good solution to the primer dimer problem, which previously was not possible. 
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The present aep ! reaches ' tvo< primers. Labeled n nil a donor moiers or an 

acceptor moiety do not form primer dimer. For forming a primer dinier the polymerase has to 
extend one labeled primer over another labeled primer. For such an extension, ihe polymerase 
encounters a fluorephore moiety in a short distance white extending the other labelled primer. 
Sou) an eneountci 'ev.'o in : dubrkm .> po-\emmn oi such extension and. thus, inliihition or 
prevention of primer dimcr formation. This is also unexpected according to prior knowledge as 

ii^hu. , - , - kv v lv irv r^mtt d i ,v micie'caeid 

in nucleic acid synthesis by polymerase based extension as well as in PGR amplification 
a n scent i ed nucleotide n the amp ition produ s urthei such 

seo v- bole c i es the donor and acceptor to be within 10-100 Angstrom, which 

is the distance limit of FRET. This requirement needs amplification oihm ampin < at ion product 
in which 3' ends of two primers remain separated by 0-25 bp. Applicant also unexpectedly 
determined that while amplifying amplification product of such size that primer dinicr formation 
It) v ! l e ^ l ! h i ) ! OiiX 

amplification product is very high in comparison to bigger size amplification products. Also 
K>n-s;\e"'r. am: \vu- »n products are not formed due to such selection of amplification 
product. Further, because of the primer dimer problem, amplifying amp! i fioaiion product of such 
s i s v n avoidec e i i d mamplifiea c c ' i 

■wimci I merproduc while n \h< * te <miplifi» ui - product b\ gei electroph rests Because 
! , pu>du«.t m ims a<oi. eo 

Regarding the Office Action's citation of Ghetverin el al {WO 1993/17126) and US 
'lt>o n \r<h s ^14 ^ c i sOi to surface 

laou J «. t \ a e st ' kr b ace x> h i . _ m ta get -eguenee to *1 j < he < ne wtog a signal. 
x s x? a F 1 lies c i p v e ■> 1 ovaiet 

linking and hybridizing a target sequence to the linked probe and iigating this linked probe to 
anothe p e to get. Co\ t lent ii « tachment 

to a solid surface has been known tor a very long: time. It is also wed known that the rate of 
reaction of any reaction on a solid surface is slower than that in solution phase. As in 
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! >biidi/ano !i ! p, > ^ ^ v ! t ' Kv t 

hvbudn aoo T t viC < as \\u ( *t t w s <.<-_. .u^ 1 1,k i 1 , >n 

can be achieved. Hybridized probe can later be reacted with enzymes. On the other hand, in the 
case uk.A\„ v a - i i .on en p\ matte - - - ^ ^ es ee oe , w of 

denaturation, annealing and extension is also involved. If the amplification reaction is carried out 
in solid phase, each step in each cycle would take longer. As a result, the polymerase would lose 
its enzymatic activity with progress of the reaction as the enzyme has a definite lifetime. Because 
of this i ipi fie ati reaction w ould x Inefficient rest Iting in low ei st \ it> 
III. Conclusion 



Applicant has made every effort to present claims that distinguish over the prior art. Ah 
claims are believed to he in condition for allowance. Nevertheless, Applicant invites the 
Examiner to call the undersigned if it is believed that a telephonic intervie w would expedite the 
prosecution of the application to an allowance. In view of the foregoing remarks. Applicant 
resp< v ly replies eeonsk on and prompt allowance of the pending claims. 




Respectfully submitted, 
AKERMAN SENTERF1TT 
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